Adenylate cyclase and G-proteins as a signal transfer system in the guinea pig inner ear.
In many eukaryotic cells G-proteins play a key role in signal transduction through outer cell membranes. To study this pathway in the auditory organ of mammals we examined tissue preparations from the stria vascularis and the organ of Corti from the guinea pig inner ear. The activity of adenylate cyclase was measured by stimulation at the site of the enzyme, the hormone receptors and the modulating G-proteins. In the organ of Corti we found a low enzyme activity in all cochlear turns. The stria vascularis, however, showed a constant high concentration of beta 2-adrenergic receptors and of stimulating G-proteins in all cochlear turns. In contrast, the activity of the enzyme increased from the apical to the basal turn. Adenylate cyclase could be stimulated or inhibited in a concentration-dependent manner by drugs selectively effecting the G-proteins. Our results suggest a structure of the adenylate cyclase complex in the inner ear similar to other organs. Pathophysiological correlations to hearing loss associated with pseudohypoparathyroidism are discussed.